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MODULAR DENTAL CHAIR EQUIPMENT MOUNTING SYSTEM 

Background 

5 Chair systems for the practice of dentistry and other similar procedures are known. 

A chair system typically includes a chair that is adjustable in height and is shaped to support 
the patient*s body, generally from the head to the lower legs. The chair can usually be 
reclined to position the patient, and particularly the patient's mouth, for convenience to the 
dentist and other attending personnel. 

10 According to one style of dental chair systems, various equipment used in dental 

procedures is positioned within reach of the attending personnel by movable support arms 
that are connected to the dental chair, usually near its base. Such equipment traditionally 
included tools and fluid systems for providing water, compressed air and vacuum. In the 
past, such support arms have been connected at various points, including either side of the 

15 chair, the front of the chair or the rear of the chair. In another style of chair system, such 
equipment arms are attached to nearby walls and are not attached to the chair itself 

Conventionally, both "two-handed" and "four-handed" dentistry styles are practiced. 
Two-handed dentistry refers to practices involving a single practitioner (e.g., dentist, 
assistant or hygienist), whereas four-handed dentistry refers to practices in which two 

20 individuals work together. In the past, available dental chair systems have been optimized 
for either two-handed or four-handed dentistry, and could not easily be adapted to switch 
between the two modes conveniently, as may be required in a busy practice. Exemplary 
styles of two-handed and four-handed dentistry are depicted in the schematics of Figs. 14A- 
14F. 

25 In addition, most prior dental chair systems were optimized for either a right-handed 

practitioner or a left-handed practitioner and could not be easily switched between the two 
configurations. Thus, in modem practices where multiple dentists might each oversee a 
number of patients, scheduling each patient according to the dedicated equipment required 
by the supervising dentist can be quite cumbersome. 
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Also, in typical modem dentistry practice, much more equipment is made available 
to the dentist and to the patient than in the past. Such equipment may include information 
displays (such as one or more computer monitors), controls, lights, cuspidors, amalgam 
collection units, as well as traditional dentistry tools such as drills and compressed air, water 
5 and vacuum tools. Thus, providing such equipment in a safe and flexible handling 
arrangement that allows for its use in various modes presents additional challenges. 

Summary 

Described below are various representative embodiments of a modular equipment 

10 mounting system for a dental chair. The system has one or more support arms that allow 
users to easily reconfigure how dental equipment is supported and positioned to 
accommodate different practice styles and needs. 

According to one aspect, a dental chair system includes a base with a height- 
adjustable support to which a portion of a dental chair may be coupled, a link arm, a primary 

15 support arm and a secondary support arm. The support has a rear side (at the "head" end of 
the chair) and a longitudinal axis, which is defined to be substantially parallel to the chair's 
axis. The link arm has distal and proximal ends, with the proximal end being pivotably 
connected to the support adjacent the rear side such that the link arm is pivotable to opposite 
sides of the longitudinal axis about a substantially vertical pivot axis. The primary support 

20 arm is pivotably connected to the distal end of the link arm for rotation relative to the link 
arm about a substantially vertical pivot axis. The secondary support arm is connected to the 
distal end of the link arm substantially along the vertical pivot axis. The primary and 
secondary support arms are adapted to support weight, e.g., equipment, and to be moved 
relative to each other and to the link arm. 

25 The secondary support arm can have an anti-interference feature to allow movement 

of the secondary support arm relative to the primary support arm to prevent interference 
between the support arms when the primary support arm is pivoted. The secondary support 
arm can have an auxiliary pivot connection with a substantially horizontal pivot axis about 
which the second support arm can be vertically pivoted. 
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The secondary support arm may be adapted to support operator equipment, including 
conduits, which as used herein include fluid conduits (such as hoses, tubing and/or other 
structures for handhng fluids) for water, compressed air, vacuum, etc., and/or electrical 
conduits (such as cables, wires or other electrical conductor via which power is supplied or 
5 electrical signals are communicated). 

A manifold can be coupled to the link ami, e.g., adjacent its distal end. The manifold 
may be mounted to the link arm substantially along the vertical pivot axis. In other 
embodiments, the manifold is mounted at other suitable locations. 

The dental chair system can include a pivot bracket shaped to receive and pivotably 
10 support the proximal end of the link arm. The bracket can be mounted to the rear side of the 
support. In preferred embodiments, the bracket is mounted in alignment with the 
longitudinal axis. The link arm may be swingable through an arc of at least 180°, allowing 
the link arm to be angled relative to the longitudinal axis on either side by at least about 90°. 
In other embodiments, the range of rotation may be less, e.g., an arc of about 140°. 
15 The primary support arm may have an upwardly extending mast, which can be 

positioned, e.g., adjacent its distal end. The mast may be used to support operator 
equipment. Such operator equipment may be pivotably moxmted on the mast and selectively 
rotatable relative to the mast (e.g., for re-orientation of the equipment after the primary 
support arm is swung to an opposite side of the longitudinal axis). One such type of 
20 equipment.that can be rotatably moxmted to the mast is a cabinet. Other equipment, such as 
a cuspidor, can be rotatably mounted to the cabinet, which can provide an increased degree 
of freedom of movement for increased flexibility and convenience. 

The connection between the secondary arm and the link arm may be a fixed 
connection, a pivotable connection, or other suitable type of connection. The secondary 
25 support arm may be attached to an upper surface of the link arm and cantilevered above a 
plane of the primary support arm and the link arm. 

The secondary support arm may be pivotable in a horizontal plane above the link 
arm and the primary support arm. The secondary support arm may include at least a first 
segment having the auxiliary pivot connection and at least a second segment pivotably 
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connected to the first segment for rotation in a generally horizontal plane. The secondary 
support arm may also include at least a third segment pivotably connected to the second 
segment for rotation in a generally vertical plane. 

The dental chair system may include a chair coupled to the support, and the pivot 
5 axis for the link arm may intersect a back portion of the chair when the chair is in the 
reclined position. . 

At least one of the link arm, the primary arm and the secondary arm may have a 
substantially hollow construction or interior open areas through which conduits can be 
routed. 

10 According to another aspect, a dental chair system includes a base with a height- 

adjustable support to which a dental chair may be coupled, an equipment arm pivotably 
coupled to the support and an auxiliary pivot connection. The equipment support arm 
comprises multiple segments joined to each other at pivotable connections. The auxiliary 
pivot connection has a substantially horizontal pivot axis. The auxiliary pivot connection 

15 joins two of the segments, including, relative to the support, a proximal segment and a distal 
segment. The auxiliary pivot connection prevents the distal portion from rotating in a 
vertical plane below horizontal and allows rotation above horizontal, e.g., the support arm 
contacts an object upon lowering of the base. 

The manifold may be positioned between the auxiUary pivot connection and the 

20 base. The support arm may include an elongate, generally lateral portion, extending 

between the seat base and an inner side of the auxiliary pivot connection. The support arm 
may have a second substantially vertical pivot axis positioned outward of the auxiliary pivot 
connection. 

According to another aspect, an arm assembly to adapt a dental chair for right-side or 
25 left-side use includes a compensating arm segment pivotably connected to the rear side of 
the dental chair, a primary arm pivotably connected to the compensating arm at a primary 
pivot axis and a secondary arm connected to the compensating arm. The primary arm is 
positioned to pivot in a generally horizontal plane. The secondary arm has multiple 
segments and is vertically and horizontally movable relative to the compensating arm and 
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the primary arm. The length of the compensating ami can be set to position the primary 
pivot axis at a sufficient distance from the support to permit movement of the primary and 
secondary arms without interference. 

According to another aspect, an arm assembly for a dental chair includes a single 
5 pivot connection positioned adjacent the head-end and below the patient supporting portion 
of the dental chair with a pivotably supported link arm, and at least two equipment arms 
connected to the Hnk arm at points substantially aligned in a vertical direction. 

According to another aspect, an arm assembly for positioning equipment in a dental 
chair system includes a first element for pivotable attachment to a dental chair, a second 

10 element pivotably attached to an end of the first element at a substantially vertical first pivot 
axis, a third element attached to the first element substantially along the first pivot axis, and 
a fourth element attached to the third element at a substantially vertical second pivot axis 
that is horizontally spaced firom the first pivot axis. 

According to another aspect, an arm assembly for a dental chair includes a link arm 

15 for pivotable connection to the rear of the dental chair allowing rotation in a substantially 
horizontal plane and a support arm connected to the link arm. The support arm has multiple 
pivotably connected elongate segments capable of being positioned in space at a desired 
location and a structural element for preventing interference between the support ami and 
other structure adjacent the dental chair. 

20 According to another aspect, a multi-segmented arm assembly for a dental chair 

includes a link arm segment for pivotable attachment to a rear of the dental chair, a first 
segment coupled to a distal end of the link arai segment, a second segment pivotably 
connected to a distal end of the first segment at a substantially vertical pivot axis, a third 
segment pivotably connected to a distal end of the second segment at a substantially 

25 horizontal pivot axis, and a terminal segment pivotably connected to a distal end of the third 
segment. 

There can be an optional fourth segment pivotably connected to the third segment in 
place of the terminal segment, with the terminal segment pivotably connected to the fourth 
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segment instead of the third segment. The terminal segment can be pivotably connected at a 
substantially horizontal pivot axis. 

Segments of the secondary arm may have a parallelogram supporting structure that 
retains the segments in their respective positions. In some implementations, at least the third 
5 and/or fourth segments have such supporting structures. 

The arm assembly may also include a multi-function electronic control unit coupled 
to one of the segments, the control unit having wiring extending through at least one of the 
segments. The electronic control imit can be coupled to the terminal segment. The 
electronic control unit can be rotatably coupled to the terminal segment. The arm assembly 
10 may include at least one tool holder rotatably mounted to the terminal segment. 

In the arm assembly, at least one of the segments can be configured to have a 
predetermined normal range of rotation about its respective pivot axis and to permit over- 
rotation beyond the predetermined normal range without damage. 

According to another aspect, a multi-segmented arm assembly for supporting 
15 equipment for use with patients is pivotably connected to a rear of the dental chair and 

includes at least five segments, each segment having at least one pivotable connection to at 
least one other segment, the segments and pivotable connections allowing the arm assembly 
to be raised, lowered and rotated to position a distal end of the arm end at desired positions 
relative to the rear of the dental chair. 
20 The foregoing and other features and advantages will become more apparent from 

the following detailed description of several embodiments, which proceeds with reference to 
the accompanying figures. 

Brief Description of Drawings 

25 Fig. 1 is a left side perspective view of a representative dental chair system showing 

a height adjustable dental chair and an arm assembly pivotably attached to a rear side of the 
chair system, the arm assembly having a link arm and primary and secondary equipment 
support arms. 
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Fig. 2 is a right side perspective view of the dental chair system of Fig. 1, except that 
the link arm has been rotated in a generally horizontal plane from a left side of the dental 
chair to the right side, with the primary arm rotated to be along the right side of the chair and 
the secondary arm projecting rearwardly. 
5 Fig. 3 is a magnified partial perspective view of a portion of the arm assembly 

showing a pivot bracket, the attached link arm, a portion of the attached primary support 
arm, and a portion of the attached secondary support arm being rotated vertically upward 
relative to a manifold mounted to the link arm. 

Fig. 4 is a sectioned view in elevation of a portion of the arm assembly showing the 
10 pivot connection, the link arm, a portion of the primary support arm and a portion of the 
secondary support arm in two positions relative to the manifold on the Unk arm. 

Fig. 5 is a perspective view showing the pivot bracket for attaching the arm assembly 
to a portion of the dental chair assembly- 
Fig. 6 is a perspective view of the link arm of Fig. 4. 
15 Fig. 7 is a perspective view of a first part of the first segment of the secondary arm. 

Fig. 8 is a perspective view of a second part of the first segment of the secondary 
arm, also showing in dashed lines the first part of Fig. 7 joined at the horizontal pivot axis D. 

Fig. 9 is a top plan view of a second segment of the secondary arm showing various 
positions through which the second segment can be rotated. 
20 Fig. 10 is a section view of the second segment of Fig. 9 taken at the lines 10-10. 

Fig. 1 1 is a section view of the second segment of Fig. 9 taken at the lines 11-11. 

Fig. 12 is a left side perspective view of a representative dental chair system similar 
to Fig. 1, except showing an alternative embodiment of the secondary support arm. 

Fig. 13 is an exploded perspective view showing a construction of the secondary arm 
25 of Fig. 1. 

Figs. 14A-14F are schematic diagrams depicting a reclined dental chair and the 
relative positions of one or two dental practitioners and the secondary arm of this 
application. 
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Detailed Description 

Referring to Figs. 1 and 2, a representative embodiment of a dental chair system, 
referred to generally as 10, includes a dental chair 1 1 coupled to a base 12 by a support 
portion 14. In the illustrated embodiments, the support portion 14 is selectively movable to 
5 allow at least the raising and lowering of the chair 1 1 relative to the base 12 for facilitating 
access to a patient. 

The chair 1 1 as shown in Figs. 1 and 2 is in a semi-upright position, with a back 
section or portion 13a extending uprightly relative to a seat portion 13b. The back portion 
13a can be reclined and more closely aligned with the seat portion 13b to position the patient 

10 in a prone position, as shown schematically in the plan views of Figs. 14A-14F. As used 
herein, "rear" is defined to be proximal to the end of the chair 1 1 designed to support the 
patient's head and torso, i.e., the "head" end of the chair. Thus, the rear side of the base 
12/support 14/chair 1 1 includes the areas rearward of a middle lateral axis M, including the 
rear surfaces of the base 12 and areas adjacent where the support portion 14 and chair 1 1 are 

15 connected. The chair 1 1 has a longitudinal axis A, a portion of which is shown in Figs. 1 
and 2 extending from the rear area. 

At the rear, there is a main pivot bracket 16 generally aUgned with the axis A to 
which a compensating member, e.g., a link arm 1 8, is pivotably connected at its proximal 
end such that it can be pivoted firom side-to-side in a generally horizontal plane (i.e., about a 

20 generally vertical pivot axis B, as shown in Figs. 3 and 4). One or more equipment support 
arms, such as, e.g., a primary arm 20 and a secondary arm 22 as shown, are attached to the 
link arm 18 adjacent its distal end. 

In typical configurations, another arm for supporting a delivery system that houses a 
dentist's handpieces (e.g., a dentist's drill) may be present, but this arm has been omitted 

25 fi-om the figures for clarity. 

In the illustrated embodiment, the pivot bracket 16 is attached to the support portion 
14, so that the link arm 18 and the arms 20, 22 move with the chair 1 1, e.g., when it is raised 
and lowered. In the illustrated embodiment, the pivot bracket 16 has a low-profile so that it 
does not unnecessarily impede access to the area beneath the chair 11, especially when the 
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back portion 13a is reclined to the prone position. In other embodiments, it is possible to 
attach the hnk arm to another portion of the system 10. It is also possible to have the link 
arm 1 8 attached to a stationary portion of the system, such as the base 12 or the floor, if 
height adjustment ability is not required. 
5 The primary arm 20 and the secondary arm 22 are configured for generally 

independent movement relative to each other. In the illustrated embodiment as shown most 
clearly in Figs. 3 and 4, the primary arm 20 and the secondary arm 22 are connected to the 
link arm 18 along a common axis C. The axis C is the pivot axis for the primary support 
arm 20. Although the secondary arm 22 is coupled to the link arm 18 along the same axis C, 

10 the secondary arm 22 in Fig. 1 is configured to pivot in a horizontal plane about a different 
axis (i.e., an axis E as shown in Fig. 4) that is spaced farther than axis C from the axis B. In 
other embodiments, the secondary arm 22 can also pivot about axis C. 

Fig. 3 shows the pivot bracket 16, the link arm 18 and portions of the primary arm 20 
and the secondary arm 22 in greater detail. As shown in Fig. 3, the illustrated portion of the 

15 primary arm 20 is generally at the same vertical level as the link arm 1 8 and thus pivots in 
generally the same horizontal plane. The secondary arm 22 is attached at the upper surface 
of the link arm 18 and is cantilevered outwardly from its distal end. As best shown in Fig. 4, 
the secondary arm 22 is configured to rotate in a horizontal plane (about axis E) at a slightly 
higher level than the link arm 1 8 and the primary arm 20. 

20 Fig. 3 also shows a manifold 32 coupled to the upper surface of the link arm 18 

adjacent its distal end. As illustrated, the manifold 32 can be pivotably connected to the link 
arm 18 to allow the manifold to be rotated relative to the link arm 18, e.g., during 
repositioning. In the illustrated embodiment, the manifold 32 is generally aligned along the 
axis C and has a generally cylindrical or ellipsoidal shape. The manifold 32 serves to 

25 position conduits 34 extending from an area beneath the chair 1 1 and through the link arm 
18 so that they drape effectively and do not interfere with movement of the arms 20, 22 and 
other equipment during procedures. The manifold 32 generally includes a screen (not 
shown) to prevent entry of foreign matter into fluid systems. 
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As shown in Fig. 1 , the conduits 34 are connected to various tools mounted to a tool 
holder 33 attached at a distal end of the secondary arm 22. These tools are used to provide 
water, to provide compressed air, and/or to provide vacuum. As used herein, "conduits" 
refers to tubing, cables, lines and other similar structure through which fluids, pressure, 
5 power or signals are transferred. 

As shown in Fig. 4, various conduits may be routed through internal portions of the 
link arm 18, the primary arm 20 and the secondary arm 22. For example, electrical, air and 
water lines may extend from beneath the chair and along the path PI through the link 18, 
with the air and water lines being routed through the secondary arm 22 and exiting on its 
10 lower side (path P4), and the electrical line extending through the remaining portion of the 
secondary arm 22 (e.g., to provide power and/or conmiunicate signals to equipment such as 
the tools and a control unit) (path P3). The path P2 represents a vacuum line extending from 
the area of the manifold 32 and through at least a portion of the primary support arm 20. 

As shown in Fig. 1 , there can be another conduit that extends from one of the 
15 tools 33 to the area below the chair that is not routed through or positioned by the 
manifold 32. 

Referring to Fig. 1, the primary arm 20 and the secondary arm 22 are sized and 
shaped to movably support various equipment used in dental procedures. For convenience, 
the arm 20 is referred to as the "primary" arm because it generally has a more substantial 
20 construction than the secondary arm 22, although this is not a requirement in all 
implementations. 

As best shown in Figs. 1 and 2, the primary arm 20 has an upwardly extending mast 
24, which can be positioned as shown at its distal free end, or at other points along its length. 
In the embodiment of Fig. 1, there is a light standard 28 and a monitor 30 coupled to an 
25 upper end of the mast 24. There is also a housing 23 coupled to the mast 24. The housing 
23 can be rotatably coupled to the mast 24, such that equipment attached to the housing, e.g., 
a cuspidor 27 and/or an ancillary housing unit 26 (shown only in Fig. 2) can be rotated to 
any convenient orientation relative to the mast 24. For example, if the primary arm 20 is 
swung from the left side of the chair 1 1 as shown in Fig. 1 to the right side of the chair 11, 
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as shown in Fig. 2, the housing 23 can be rotated to position the cuspidor 27 closer to the 
patient. The cuspidor 27 can also be independently rotatable relative to the housing 23. 

An interior space within the housing 23 can be used for various purposes, including 
housing circuitry and valves, as well as for storage of items. The ancillary housing 26 may 
5 be used for general storage, or may be equipped as an amalgam collection unit for storage of 
amalgam and other similar materials requiring special handling. 

In the illustrated embodiment, the primary arm 20 is restricted to rotation in a 
generally horizontal plane about a first pi vo table connection 35 at the axis C adjacent its 
proximal end. Typically, the connection with the mast 24 is a rigid one. It would be 

10 possible, of course, to adapt the primary arm 20 to include other segments allowing other 
motion, e.g., vertical movement to position equipment at different levels. 

The secondary arm 22 can have an anti-interference or clearance-providing feature 
that allows easy relative movement between the secondary arm 22 and the primary arm 20. 
In the illustrated embodiment as shown in Fig. 3, the secondary arm 22 has an auxiliary 

15 pivot connection 3 1 between its proximal end attached at the axis C and a first pivot 

connection 36. The auxiliary pivot connection 31, which defines pivot axis D, permits the 
distally extending portion of the arm 22 to be pivoted upwardly in the vertical plane, e.g., as 
shown in Fig. 4. The auxiliary pivot connection 31 permits movement of the secondary arm 
22 relative to other surrounding structure, e.g., to allow movement of the primary arm 20 

20 and the secondary arm 22 relative to each other. The auxiliary pivot connection 31 will also 
permit pivoting in the event that the descending secondary arm 22 contacts another object 
upon the lowering of the chair 11, which may assist in preventing damage. The auxiliary 
pivot connection 31 may have an intemal stop (not shown) to limit rotation of the distally 
extending portion of the arm 22 to a predetermined range. 

25 Referring to Figs. 1 -4, the secondary arm 22 has multiple segments. For the 

embodiment shown in Fig. 4, these segments include: (1) a short first segment 29, which 
includes the auxiliary pivot connection 31, connected to the link arm 18 at the axis C and 
having its distal end at the first pivot connection 36 (axis E); (2) a second segment 37 
connected to the first segment 29 at the axis E and having its distal end at a second pivot 
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connection 44; and (3) a third segment 38 connected to the second segment 37 and having 
its distal end at a third pivot connection 46. In Fig. 1, the third segment 38 is also connected 
to (4) an optional forth segment 40 with a fourth pivot connection 48 as shown in Figs. 1 and 
2, to which another segment or equipment can be connected. (Of course, the link arm 18 
5 can also be properly considered as the "base" segment for the multi-segmented secondary 
arm.) 

Fig. 12 shows an alternative embodiment of the secondary arm 22* having three 
segments, i.e., the segments 29, 37 and 40, without the segment 38. In Figs. 14A-14E, the 
shorter secondary arm 22' is referred to as the "short arm," and the longer arm 22 is referred 

10 to as the "long arm." 

In the illustrated embodiments of the secondary arms 22, 22', a relatively short 
terminal segment 42 is pivotably attached to the segment 38 or the segment 40, respectively. 
The terminal segment 42 supports at least one tool holder 33 as shown in Figs. 1 and 2. If 
desired, the modular construction allows a second tool holder 33 to be added, as shown in 

15 Fig. 12. Each tool holder 33 is preferably rotatable relative to the terminal segment 42. 

Also coupled to the secondary arm 22, 22' is a chair system control unit 43, which is 
sometimes referred to as a "touch pad." In the illustrated implementations, the control unit 
is mounted above the tool holder(s) to allow easy access and viewing. The control unit 43 
has a user interface with controls for allowing the practitioners to input commands, 

20 including, e.g., to reposition the chair (changing its height and/or inclination), to operate the 
light(s) and cuspidor, and to control various other subsystems. The control unit 43 is 
preferably rotatable relative to its mounting point so it can be oriented toward the user. 

As can be seen from Figs. 1, 2 and 12, the pivot connection 36 allows the secondary 
arm 22, 22' to be swxmg in a generally horizontal plane at a level above the link arm 18 and 

25 the primary arm 20. The pivot connections 44, 46 and 48 are designed to permit rotation of 
the respective segments in a generally vertical plane. Various combinations of vertical 
rotations among the segments permit the secondary arm 22, 22', and particularly any 
attached equipment such as the tool holder(s) 33 and the control unit 43, to be positioned as 
desired in space. The secondary arm 22, 22* can be raised, lowered and translated. 
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The connection between the first segment 29 and the link ann 18 at the axis C is 
typically configured as a rigid connection not allowing any rotation, but a non-rigid 
connection allowing at least some rotation could also be used. 

Operation 

In operation, the dental chair system 10 may be configured as shown in Fig. 1 
(primary arm 20 on the left side), Fig. 2 (primary arm 20 on the right side) or in any other 
different position within the range permitted by the link arm 1 8 and the primary arm 20. 
Typically, the link arm 18 is rotated to its full extent toward either the left side or the right 
side of the chair 11, i.e., to extend outward approximately perpendicular to the axis A. 
Rotations of the link arm 18 to other positions, are, of course, possible. Referring to Fig. 
14C, which is a schematic plan view, the Unk arm is shown rotated to the left side of the 
chair with the primary arm 20 and attached equipment extending along the left side of the 
chair and positioned between the chair and the assistant. The secondary arm ("long arm") is 
also positioned on the left side, but extends toward the head end of the chair. 

Positioning the link arm 18 to the left or the right of the longitudinal axis A 
repositions the vertical pivots for the primary arm 20 and secondary arm 22 or 22^ 
respectively, thereby compensating for the position of the pivot bracket 16 and allowing the 
arms to be swung closer to the sides of the chair 11. Because the arms are positioned closer 
to the sides of the chair 1 1, they pose less interference to the practitioners. Because the link 
arm 18 is attached to the chair 1 1 along the longitudinal axis A, the dental chair system is 
not biased toward left-handed or right-handed dentistry and can be quickly adapted between 
both modes, even multiple times over each day as may be required in a busy practice. 

Depending upon the setting where the dental chair system 10 is in use, the primary 
arm 20 may be swung outward to provide the patient access to the floor to ease egress from 
and ingress into the chair. 

The secondary arm 22 or 22* may be initially configured as shown in Figs. 1 and 2, 
i.e., extending rearwardly, so as to be out of the way, e.g., during a patient's ingress into and 
egress fi-om the chair. During treatment, the practioner(s) will position the secondary arm 
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22 or 22* as necessary to provide convenient access to the tools in the holder 33 and to avoid 
interference with other equipment. 

Exemplary positions for the secondary arm 22, 22' relative to the position of 
practitioner(s) for six different styles of dentistry practice are shown schematically in 
5 Figs. 14A-14F. The positions shown in Figs. 14A-14F are as would be used by typical 
right-handed dentists. The corresponding positions for left-handed dentists are not shown, 
but these positions would be the mirror images of Figs. 14A-14F relative to the longitudinal 
axis. 

Fig. 14A shows the long secondary arm, i.e., the secondary arm 22 with four 
10 segments, as it may be positioned for so-called "2-handed indirect" dental practice involving 
only a dentist. As indicated, the dentist's typical practice area would be as shown in Fig. 
14A (i.e., in the range from about 12 o'clock to about 8 o'clock). Typically the long 
secondary arm 22 would be positioned as shown on the opposite side of the longitudinal axis 
relative to the dentist. 

15 Fig. 14B shows the short secondary arm, i.e., the secondary arm 22' with three 

segments, as it may be positioned for 2-handed indirect dental practice involving only a 
dentist. As indicated, the dentist's typical practice area would be as shown (i.e., in the range 
from about 12 o'clock to about 7 o'clock). 

Fig. 14C shows the long secondary arm, i.e., the secondary arm 22, as it may be 
20 positioned for "4-handed indirect" dental practice involving a dentist and another 

practitioner, referred to here as an assistant. As indicated, the dentist's typical practice area 
would be as shown (i.e., in the range from about 12 o'clock to about 8 o'clock). As 
described above, Fig. 14C also shows the relative position of the primary arm. 

Fig. 14D shows the short secondary arm, i.e., the secondary arm 22', as it may be 
25 positioned for "4-handed indirect" dental practice. As indicated, the dentist's typical practice 
area would be as shown (i.e., in the range from about 12 o'clock to about 7 o'clock). 

Figs. 14E and 14F show the long secondary arm 22 and the short secondary arm 22', 
respectively, positioned for "2-handed direct" dental practice. As indicated, the dentist's 
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typical practice area would be as shown (i.e., in the range from about 10 o'clock to about 7 
o'clock). 

Construction 

5 In the illustrated embodiment, the primary arm 20 has a substantial lateral length 

between the axis C and its distal end adjacent to the mast 24, which can create a substantial 
moment from the weight of the arm and mast, the ancillary housing 26, the light 28 and 
monitor 30, etc., acting through this length. In the illustrated embodiment, the link arm 18 
and primary arm 20 each have a hollow cross-section to increase the resistance to bending 

10 and/or twisting in the link arm 1 8 and the primary arm 20, without unnecessarily increasing 
weight. As best shown in Fig. 6, the cross-section may have the shape of a sideways "D" 
with a broader, flat upper surface and a narrower, rounded lower surface. 

The hollow cross-section of the link arm 18 and the primary arm 20 allows the 
conduits 34 to be routed through the interior open areas as shown schematically in Fig. 4] 

15 which prevents the conduits 34 from tangling and provides for a more aesthetic appearance. 
The secondary arm 22 or 22' in the illustrated embodiment is configured to have 
segments that can be positioned individually at desired locations easily and which remain in 
place until repositioned again. The segments can be fitted with parallelogram structures that 
provide sufficient resistance to keep the segments in place when at rest, but the resistance 

20 can be overcome by a user to move the segments as desired. One or more of the segments, 
or attached equipment, such as the tool holder 33, may be configured to remain substantially 
level as the segments are repositioned. Such a configuration is shown for the segments in 
the exploded view of Fig. 13. 

In some implementations, it may be desirable to have one or more of the segments 

25 fitted with a construction that allows some range of over-rotation of the pivot joint without 
causing damage. An exemplary construction is shown in Fig. 13 for the segment 40. A pair 
of rod halves 97, 98 is assembled together with a spring to maintain, under normal 
conditions, a longitudinal gap between respective lateral surfaces of the rod halves. If the 
segment 40 is rotated beyond its normal range of rotation, the rod halves 97, 98 can shde 
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relative to each other until the lateral surfaces contact, thus providing a range of over- 
rotation without bending the rod halves 97, 98. 

Fig. 5 is a perspective view of the pivot bracket 16 of the illustrated embodiment. 
The pivot bracket 16 has mounting apertures 50 (two of which are shown in Fig. 5) and 
5 pivot apertures 5 1 for receiving a pivot member, such as pivot bohs 52 (Fig. 4) or a pivot 
pin. The pivot bracket 16 may be formed as a single piece as shown, or as multiple pieces. 
The pivot bracket 16 may also have a leveling feature 55 to assist in adjusting the inclination 
of the assembly. 

Fig. 6 is a perspective view of the Hnk arm 18. In the illustrated embodiment, the 
10 link arm 18 has a length of about 8 inches, which, when swung leftward or rightward of the 
longitudinal axis A, is sufficient in many applications for repositioning the arms 20, 22 
along either side of the chair 1 1 . Of course, other appHcations may require the link arm 1 8 
to be resized to a different length. 

Figs. 7 and 8 are perspective views of a first part 54 and a second part 56, 
15 respectively, that are pi votably joined at the auxihary pivot connection 31 of the first 

segment 29 (axis D). For reference, the first part 54 is shown in dashed lines in relation to 
the second part in Fig. 8. The second part 56 has a projection 58 on its upper surface. 

Fig. 9 is a top plan view of the segment 37. In the illustrated embodiment, the 
segment 37 is shown to have a range of rotation F relative to the second part 56 (shown in 
20 dashed lines) of about 200'' as restricted by a groove 60 that receives the projection 58 as 
shown. 

Figs. 10 and 1 1 show cross-sections of the segment 37. As illustrated, the segment 
37 has a generally elliptical hollow cross-section at points spaced from its ends. The other 
segments 38 and 40 of the secondary arm 22, 22' may have similar cross-sections. 
25 The pivot bracket 16, link arm 18 and the arms 20, 22, 22* can be made from any 

suitable materials. For example, these components may be cast and then machined and/or 
subjected to a suitable surface treatment, as necessary. The various pivot connections may 
be made with bolts, such as the pivot bolts 52, pins, bearings, washers and/or other hardware 
suitable for providing secure but rotatable connections. 
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Overall, the system is highly modular, as the configuration of the arms can be 
adapted to individual needs, e.g., through choice of the long secondary arm or the short 
secondary arm, the various items of equipment that can be supported by the primary arm, the 
number of tool holders, etc. Once installed, the on-axis mounting configuration and 
5 rotatable equipment mounting allow for easy conversion between use by right-handed and 
left-handed practitioners, as well as between different styles of practice. The secondary 
arms afford a wide range of motion and have multiple degrees of fi-eedom to provide more 
flexibility in positioning of equipment. The construction of the arms and other equipment is 
robust and has an aesthetic appearance. 
10 Although the invention has been disclosed in this patent application by reference to 

the details of some preferred embodiments, it is to be understood that this disclosure is 
intended in an illustrative rather than in a limiting sense, as it is contemplated that 
modifications will readily occur to those skilled in the art within the spirit of the invention 
and the scope of the following claims. 



15 



